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Dependent Mitral Effectlve Orifice Area 
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A CO~lll~en ISS~ whef~ bo~h s=cjndicant aerie stenos~s (AS) and n~tral regur- 
gitation ~,E~) exit1 is whethm the MR v,n~i m~preve after the AS m relieved 
It ~s ~ t y  assun~<l that [t ~ l l  because o! the reduced left ventricutar 
pressures iLVP). ~ ,  the MR ef~ctwe regergttant orifice tERO-cm2) 
apse decrease wrth tower LVP 
/~thoO~. The re{a'i~e roles of these two po55~bthbe5 were explored m 
a mathematical model of the aorta and left heart thai produces physiologic 
pres~.~es and tk~ws. "[he ma~;mal MR ERO was vaned from 0 t to 05  and 
aortic valve area 'AVA-cm2) = 4--0 5 MR ERO was kept rixecl or vanecl 
proportional to LVP At each AVA and ERO LVP was adluSled to a achieve 
a foP,.zarO CO oi 5 LYr~n at a HR of 70 
Resume. W~h fixed EROs, as AVA increased from 05  to 4, peak LVP 
decreased from 210 to t?O mmHg. and MR volume decreased by only 
an average el 25%. w~thout a ch, an<:j~ in the MR grad~ Imoderate/severe 
corresponchng to regurg~tant fraction = 25/50%) With d~namlc EROs. MR 
volume decreased by 61%. wdh severe co~ve~ng to moderate MR 
MW 
Nooe~ate 
;='° o .  " "° - -  
Conclusions It the ontuce remains fixed, only modest decreases m MR 
occur w~th relief of AS, because the RV is proportional to the square root ol 
LVP. However, t~th a dynam=c entice, severe MR resolves if AS is relieved 
This observation underscores the =mportanco el knowing the mechamsm of 
MR in patients undergoing AS surgen/: fixed or rheumatic MR may remain 
severe, whereas dynamic forms, such as prolapse, may be larqety reheved 
without direct repair. 
• Progression of Aortic Stenosis is Related to an 
Echocardiographic Index of Aortic Leaflet 
Pathology 
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Western Reserve University at MetroHealth Medical Center, Cleveland. 
Ohio. USA 
Background: The rate of progression of aortic stenosis (AS) is vanable and it 
is unclear if any clinical or echo factors predict a more rapid progression. 
Methods: We identified from an echo database 98 patients with AS. who 
had 2 or more technically adequate studies separated by _>_6 months. From 
the first study we measured standard M-mode, 2-D and Doppter vadables. An 
index of aortic leaflet pathology tALP) was determined from review blinded 
t0 AS seventy ALP = calcification, mol~hty wffh each rafed on a numencal 
scale Chnlcal and ECG vaeab!es w~ro absfracte~ from records closest m 
brae tO the hrst eCh~ 
Results The mean age was 68 years (range 29-89) and fem.~les p~e- 
dominated (66 32) Seventy o1 AS at first study rang~ frore a peak g~'~t  
el 6 tO 95 mmHg (median 26,4 mmHg) and a0~l~C valve area (AVAI of 06  lo 
22 cm ~ (median t 3 cm~l, Mean follow~.~ was 1,8 years ( ~  0.5--425) 
Chanoj~ tn seventy ot AS (~ A~) w~s expres~ as lerc~les ot ,~ ~ grs~. 
ent~e~ The me~r, .~, A~ was 4.4 mmHgJyear, I~re  r~ ~, .&.~ occurred ,n 
m~tes IP = 0.05), P~1~enla with elevated serum ¢re~ttmeua (p = 0.03) ~¢~ater 
LV mass (p = 00t  ), and h!ghef ALP acorns (p = 0.0003), No Slq=,td~N~! (trier. 
ences were found for millet peak or mean gradients, AVA, ~leCtton 1fact~, 
valvular egurgrtat~on, or ECG van~,  In muliwanabte regress~ analy~a 
only ALP SCOre remained stgnif~ant (r = 0.38, p ~ 0.01), 
Conclus~on.~: 't AS =S indep~nt  oi initial AVA or chnw.al paran~lers b~ 
associated with an echocar~ographi¢ index ot aortic leaflet palh~ogy, 
~ B o n e  FormaUon and Oiteoclalt RemOdeling in 
Cak:lfled Cardiac Valves: A Cl!nlcal an(~ 
Patholog~ Analysis 
ER Mohler, FH Gannon, C Reynolds, F$  Kaplan Umver~fyot 
Pennsytvama, Pn~tacletphta, PA, USA 
Ca~Tt'icatlon ot native and bloprosthet¢ cardiac valves Is the leading reason 
for surgical valve replacement, Recently, Bone Morphogene~c Proteins haw 
been found assocndecl w',lh valve calc~icatlon rmphca~ng an astlve and not 
degeneralwe process Ossifc'ation (bone formalton) has not been stud~eo 
=n a large sense ot valve speomena We studied 206 consoouttve petunia 
(122 men and 84 women) who underwent valve replacement between the 
years 1994-1997 at the Hosp~al of the Unwerstly of Permsyh/ama. Clinmal 
recoms were revrewed for carckovascular nsk factors as well as the presence 
of atherescterosls. Histolo~c marshal was analyzed by light rncrescopy Ira. 
munohistochemlcal stud~as for lymphocyte subset markers, neural markers, 
vascular markers and several bone formation protmns were performed on 
all valves. The mean age was 68 years with a hlstoW of hypertension rn 
48%. smoking tn 51%, hypercholeslerelemla in 23% and diabetes m 17~=. 
Atherosclero~s of the coronanes was reported m 46%, m the carotid 11% 
and in ~ lower extremdy 9%. Rheumat¢ fever was reported m 22% and 
hyperparathyreldism in 9%. A total nt 228 valves (180 aontc and 48 milr~l) 
were ex amm~=cl. Mmershzed tissue was present m .'~J% ot all valves. Lamellar 
I~ne was ,:tent~fied tn 30 valves Iboth aomc and rnmal) and carTilagenous 
t~ssue in 4 valves. Lymphocytes were seen m 54 valves and showed a mixed 
popula~on ot 13- and T- cells. Osteoclasts were seen in 11 valves and neoan- 
g~ogenes=s was seen =n 1 valve. Thus, this report identifies features ol bone 
to,.ma~on and remodehng In mineral,zeal aerlic and n~tral valves. 
Conctus~on: These novel findm£rs estabhsh valvular ossdmat]on aa a tun- 
damentai pathologic process in valve stenos~s and s~-~t~ new avenues for 
~rwes~gat~ng the molecular pathopl'~/slology of osteogenesls in an ~ntravas- 
cular en~iroement. 
• Me(:hanisrn of Ischemic Mitral With Regurg~ation 
Ventflcular Remodeling After Mvocardlal 
Infarction: Demonslmllon el Lebde; Tmh¢:l~'J by 
Three-dimenslonal Schocardlography 
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Compehng ~theses  for ischemlc mtfral regurg~atTon (MR) include Is- 
chemic dysfunction ot the LV and papdla~/ mucles (PMs) per so, vs. geo- 
metnc d~stortion ot the md'ral apDaratus by LV dstafal~on, tethenng the leaflets 
and restncting closure. We studied these possibilities by analyzing mdral 
apparatus geometry m 7 sheep ngnt alter left czrcurnflex obtuse marginal 2 
& 3 hgatfon with no LV remodeling and 8 ~eks  later. The mitral aptoaralus 
was reconstructed by 3D echo from totaled m~dsystolic vwews, and MR stroke 
volume (SV) catcutalecl as LV etechon volume - ao~c SV 
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